Technical Support Document

Chapter 39
IntendedRound 3 Area Designations for the 2QitBlour SO,
Primary National Ambient Air Quality Standafol Tennessee

1. Summary

Pursuant to section 107(d) of the Clean Air Act (CAA), the U.S. Environmental Pratectio
Agency (the EPA, we, o0or us) must designate ar
Auncl assi f i abhow sulfuf dioxide {SK) erimar ratibnallambient air quality

standard (NAAQS) (2010 SNAAQS). The CAA defines a nonattainmearea as an area that

does not meet the NAAQS or that contributes to a nearby area that does not meet the NAAQS.
An attainment area is defined by the CAA as any area that meets the NAAQS and does not
contribute to a nearby area that does not meet the NARQ8assifiable areas are defined by

the CAA as those that cannot be classified on the basis of available information as meeting or not
meeting the NAAQS. In thiaction the EPA has defined a nonattainment area as an area that

the EPA has determined labes the 2010 SANAAQS or contributes to a violation in a nearby

area, based on the most recent 3 years of air quality monitoring data, appropriate dispersion
modeling analysis, and any other relevant informatidn.unclassifiable/attainment area is

defined bythe EPA as an area that either: (1) based on available information including (but not
limited to) appropriate modeling analyses and/or monitoring ta&PA has determined (i)

meets the 2010 SINAAQS, and (ii) does not contribute to ambientguality in a nearby area

that does not meet the NAAQS; or (2) was not required to be characterized under 40 CFR
51.1203(c) or (d) anthe EPA does not have available information including (but not limited to)
appropriate modeling analyses and/or monigata that suggests that the area may (i) not be
meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet
the NAAQS! An unclassifiable area is defined the EPA as an area that either: (1) was

required to be chacterized by the state under 40 CFR 51.1203(c) or (d), has not been previously
designated, and on the basis of available information cannot be classified as either: (i) meeting or
not meeting the 2010 SOIAAQS, or (ii) contributing or not contributing @mbient air quality

in a nearby area that does not meet the NAAQS; or (2) was not required to be characterized
under 40 CFR 51.1203(c) or (d) atindt EPA does have available information including (but not
limited to) appropriate modeling analyses and/onitooing data that suggests that the area may

(i) not be meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does
not meet the NAAQS.

This technical support document (TSD) addresses designations for all remaining undgsignate
areas inrennesseéor the 2010 SONAAQS. In previous final actions, the EPA has issued

cumen

1The term fAattai nment areao i s not used in this do
the EPEZ

nonattainment area that has beetiesignatetl o at t ai nment as a r es u-submited
maintenancelan.



designations for the 2010 SBIAAQS for selected areas of the courtrfhe EPA is under a
December 31, 2017, deadline to designate the areas addressed in ths rfE§Oired by the

U.S. District Court for the Northern District of Califorriawe are referring to thset of
designations being finalized by the December
designations process for the 2010,BAAQS. After the Round 3 designations are completed,

the only remaining undesignated areas will be those where a staitedlgsnstalled and begun
operating a new Snonitoring network meetinthe EPA specifications referencedtime

E P A 0 s DatBequirements Rule (DREB0 FR 51052)The EPA is required to designate

those remaining undesignated areas by December 31, 2020.

TheTennessee Department of Environmental Conservation (TDEC) Air Pollution Control
submittedits first recommendation regarding designations fo20E) thour SQ NAAQS on

May 26, 2011 recommendinghat Sullivan County and portions of Bradley and McMinn

Counties be designated nonattainment, whilggesting thahe rest of the state and the

remaining portions of Brady and McMinnCounties be deghated unclassifiabl®©n January

28, 2013, Tennessee submitted an updated recommendation, which suggested to only designate
Sullivan County nonattainment, while suggesting to designate the rest of the state unclassifiable,
including the portions of Bradjeand McMinn Counties previously suggested to be designated
nonattainment. Once again, in September 16, 2015, Tennessee revised its recomniersdation
that Sumner County, as well as portions of Cannon, Cheatham, Davidson, DeKalb, Macon,
Robertson, Ruthéord, Smith, Trousdale, Williamson, and Wilson Counties be designated
attainmentAs part of this round of designationeetState submittedipdatedecommendations

once agaionJanuary 13, 201 fecommendingnclassifiable/attainment for the entire sfat

except for those areas previously designatéuour intended designations, we have considered

all the submissions from ttstate, except whereracommendation in a later submission

regarding a particular area indicates that it replaces an eadognmgendation for that area we

have considered the recommendation in the later submission.

For the areas imennessethat are part of the Round 3 designations prodesdde lidentifies
theEPAOGsSs i nt ende dhedasiésgrpartionsofrcaisst@a whdch they would
apply.lt alsolistsT e n n e swrengegosnmendationghe EPA s  flasignatin for these
areaswill be based oran assessment and characterization of air quality thraondent air
guality data, aidispersion modelingother evidence and supporting information, or a
combination otheabove

2 A total of 94 areas throughout the U.S. were previously designated in actions pubtishegust 5, 2013 (78 FR

47191) July 12, 201681 FR 45039 and Becember 13, 2016 (81 FR 89870)

3 Sierra Club v. McCarthyNo. 313-cv-3953 (SI) (N.D. Cal. Mar. 2, 2015).

“ln round 1 of designations, the EPA deforithg20a0iwdr a porti
SO, NAAQS. This nonattainment poot of Sullivan County encompasses-r3 radius centered at Eastman

Ch e mi c-2b6B fower lduse, located at 36.5186 N. 82.5350 S. In Round 2 of designations, the EPA designated
Sumner County fAuncl &®eusSONAADSE In éscentifety.r t he 2010 1



Table L Summaryoft he EPAGOs | ntendedDeBgnatongnati ons
Recommendations bylennessee
Area/County Tenness|Tenness|TheEPAOGS TheEP A0 ¢
Recommended| Recommended| Intended Area Intended
Area Desggnation Definition Designation
Definition®
Humphreys Entire State | Unclassifiable/ Humphrep Unclassifiable
CountyArea Attainment County /Attainment
Shelby County Entire State | Unclassifiable/| Shelby County | Unclassifiable
Area Attainment /Attainment

Stewart County
Area

Entire State

Unclassifiable/
Attainment

Stewart County

Unclassifiable
[Attainment

Rest of the State

Entire State

Unclassifiable/
Attainment

Rest of the state
not previously
designated
Sameas St g
recommendabn
(Refer to section

6 for full list of

counties)

Unclassifiable
[Attainment

"The EPA intends to designate the remaining undesignated counties (or portions of counties) in Tennessee as

funcl assifiabl e/ attainmento

EPA does not have available information including (but not limited to) appropriate modeling analyses and/or

and

raerizechby theestate undesi thbe DRR andthen ot r

monitoring data that suggests that the areas may (i) not be meeting the NAAQS, or (ii) contribnitietd air
quality in a nearby area that does not meet the NAADSse areathat we intend to designate as
unclassifiabléattainmenithose to which this row of this table is applicatded identified more specifically in

section6 of thischapter

2. Gereral Approach and Schedule

Updated designations guidar@cumentsvereissued by the EPA throughlaly 22, 2016

memorandum andMarch 20, 2015memorandum from Stephen D. Page, Director, U.S. EPA,
Office of Air Quality Planning and Standards, to AiviSion Directors, U.S. EPA RegionsX.
These memorand supersedearlier designation guidance for the 2010 B®AQS, issued on
March 24, 2011, andientify factors that the EPA intends to evaluate in determining whether
areas are in violation of the 208G NAAQS. Thedocumentslso contairthe factorghatthe

EPA intends to evaluate in determining the boundariegddsignatedreas. These factors

5In their January 13, 2017, recommendation letter, Tennessee recommended that the EPA designate the entire state

as unclassifiable/attainment, with the exception of the portion of Sullivan County that is already designated as

nonattainment for the 2010Hour SQ NAAQS

e



include: 1)air quality characterization via ambient monitoring or dispersion modeling rea)lts;
emissonsrelated data; 3neteorology; 4geography and topography; adyjurisdictional
boundaries.

To assist states and other interested parties in their efforts to characterize air quality through air
dispersion modeling for sources that emibS0e EPAreleased itsnost recent version of a

draft documdNMRAAQLSI Dlesd gn@dSd®ons Model ing Techni
(Modeling TAD) inAugust2016.°

Readers of this chapter of this TSD should refer to the additional general information for the

EPA6s Round 3 area designations in Chapter 1 (
3 Area Designations for the 201eHbur SQ Primary National Ambient Air Quality Standard)

and Chapter 2 (Intended Round 3 Area Designations for the 2Bb0Ir1SQ Primary National

Ambient Air Quality Standard for Statesth SourcesNot Required to be Characterized).

As specifiedby the March 2, 201%ourt order, the EPA is required to designate by December
31,2017al | Aremai ni ng undesmnugryla20&7states haeeanst i n whi c
installed and begun operating a new.&@nitoring network meeting EPA specifications

ref er enc &dRRiThe EBARVA therefore designaby December 31, 20]1@rea of

the countrythat are ngtpursuant to th®RR, timely operatingghe EPA-approved andalid

monitoring networksThe areas to be designated by December 31, 2017, includestse

associated witthreesourcesn Tennessemeeting DRR emissions critettiaat states lechosen

to be characterized using dispersion modelinghe areas associated wihesourcen

Tennesseéor which air agencies imposed emissions limitations on sources to restrict their SO
emissions to less than 2,0@Ms per year (tpypources that met the DRR requirements by
demongtating shut down of the sourceofieof which are inTennesseeareas for which the

states chose monitoring for the DRR but did not timely meet the approval and operating deadline
(noneof which are inTennesseeandother areas not specifically requiredbe characterized by

the state undehe DRR.

Because many of the intended designations have been informed by available modeling, analyses
this preliminary TSD is structured based on the availability of such modeling information. There
is a section foeachcountyfor which modeling information is availabl&éhe EPA reviewed the

most recent available S@ir quality monitoring data in the Air Quality System (AQS) database

for all areas for which modeling analyses are available. For the area wharaligyr monitoring

data are available in the county or nearby, a subsect®rait h D R R sestionudisaussings

air quality monitoring data relevant to the area is included. For all other areas, air quality
monitoring data was not available in or neéw tounty, and this subsection is not inclufled.

8 https://www.epa.gov/sites/production/files/2006/documents/so2modelingtad. ptif addition to this TAD on

modeling, the EPA also has reledagetechnical assistance document addressingr®@itoring network design, to

advise states that haetected to install and begin operation of a new BOnitoring network. See Draft SO

NAAQS Designations Soure@riented Monitoring Technical AssistanDecument, February 2016,
https://www.epa.gov/sites/production/files/2606/documents/so2monitoringtad.pdf

" Tennessee uploads industigllected monitoringlata into AQS. These monitors are not operating under an
approved QAPP and tt&ate does not provide quality assurance/quality control over the data. Therefore, these data
do not meet quality assurance requirements and cannot be used for regulatcry desléng



https://www.epa.gov/sites/production/files/2016-06/documents/so2modelingtad.pdf
https://www.epa.gov/sites/production/files/2016-06/documents/so2monitoringtad.pdf

Some sectionaddressounties for which no air quality modeling information is availablefdut
which available air quality monitoring data indicate a NAAQS violatinorsome cases, such as
the case of Trenesseghis section is not applicable sinitere are no violating monitors in the
staté and TDEChaschoserto characterize their DRR sources througbdelingor an SQ
emissiorrestriction The remaining tdbe-designatedountiesare then addressedyether in
sectionb.

The EPA does not plan to revise this TSD after consideration of state and public comment on our
intended designation. geparatd SD will be preparedsnecessary to document how we have
addressed such comments in the final designstio

The following are dfinitions of important terms used in this document:

1) 2010 SQNAAQS T The primary NAAQS for S@promulgated in 2010. This NAAQS is
75 parts per billion fpb), based on thd-year average of the Y®ercentile of the annual
distribution of daily maximumi-hour average concentrations. See 40 CFR 50.17.

2) Design Value a statistic computed according to the data handling procedures of the
NAAQS (in 40 CFR part 50 Appendix T) that, by comparison to the level of the NAAQS,
indicates wheter the area is violating the NAAQS.

3) Designated nonattainment aiiean area that, based on available information including
(but not limited to) appropriate modeling analyses and/or monitoringtdataPA has
determined either: (1) does not meet the 2BOONAAQS, or (2) contributes to ambient
air quality in a nearby area that does not meet the NAAQS.

4) Designated unclassifiable/attainment drean area that either: (1) based on available
information including (but not limited to) appropriate modelinglgses and/or
monitoring datathe EPA has determined (i) meets the 2010 SAAQS, and (ii) does
not contribute to ambient air quality in a nearby area that does not meet the NAAQS; or
(2) was not required to be characterized under 40 CFR 51.1203(¢)aorditie EPA
does not have available information including (but not limited to) appropriate modeling
analyses and/or monitoring data that suggests that the area may (i) not be meeting the
NAAQS, or (ii) contribute to ambient air quality in a nearby ahed loes not meet the
NAAQS?

5) Designated unclassifiable arean area that either: (1) was required to be characterized
by the state under 40 CFR 51.1203(c) or (d), has not been previously designated, and on
the basis of available information cannot tassified as either: (i) meeting or not
meeting the 2010 SANAAQS, or (ii) contributing or not contributing to ambient air
guality in a nearby area that does not meet the NAAQS; or (2) was not required to be
characterized under 40 CFR 51.1203(c) or (d)tae EPA does have available
information including (but not limited to) appropriate modeling analyses and/or
monitoring data that suggests that the area may (i) not be meeting the NAAQS, or (ii)
contribute to ambient air quality in a nearby area that doemeet the NAAQS.

8 The only violating monitors in Tennessee are located in the pectimty SQ nonattainment area in Sullivan
County, Tennessee, that was designated in the Round 1 designations, August 2013.
°The tdesigmatedit t ai nment amrrthsaldcumerst becanse the EPA dses that term only to refer to

a previous nonattainment area that has been redesignat ¢

submitted maintenance plan



6) Modeled violatiori a violationof the SQNAAQS demonstrated bagir dispersion
modeling

7) Recommended attainment aiean aredahata stateterritory, or tribehas recommended
that the EPA designate as attainment.

8) Recommended nortatnment are& an aredhata stateterritory, or tribehas
recommended that the EPA designate as nonattainment

9) Recommended unclassifiable aifean aredhata stateterritory, or tribehas
recommended that the EPA designate as unclassifiable.

10)Recomnended unclassifiable/attainment arean aredhata stateterritory, or tribehas
recommended that the EPA designate as unclassifiable/attainment.

11)Violating monitori an ambient air monitor meetidg® CFR parts 50, 53, and 58
requirementsvhose valid dsign value exceeds 75 pfiased on data analysis conducted
in accordance withppendix T of 40 CFR part 50.

12)We, our, and us these refer to the EPA.



3. Technical Analysis for thelumphreys CountyTennesse@rea
3.1. Introduction

The EPA must designate tliéumphreys Countgarea by December 31, 2017, because the area
has not been previously designated @adnessebas notimely installed and begun operation
of a new, approved SOnonitoring network meetinthe EPA specifications referencedtime

E P A 6 s DRR@r anysources of S@emissions irHumphreys County

3.2. Air Quality Monitoring Data for Humphreys County

The state does not have any existing 8nitoring data irHumphreys County, Tennessee

3.3. Air Quality ModelingAnalysis forthe Humphreys CountyTennesseérea
Addressinghe Tennessee Valley Authoriyf VA) 7 Johnsonville Fossil Plant

3.3.1. Introdudion

This section presents all the available air quality modeling informatioa famrtion of

Humphreys County her ei naf t er r ef er rustyare@phatansludegshee @A Hu mp
Tennessee Valley AuthorityJohnsonville Fossil Plaifbereaftereferred to ashe

AJohnsonvi [0l eorF ofisJsGFTOV R 1 & o.fTmsareancontaind thee dollowing

SO sourcesprincipally the sourcearound wich Tennesses required by thd®RR to

characterize Sgair quality, or alternativelyo establish an S£emissions limitation of less than

2,000tpy:

1 TheTVA i Johnsonville Fossil Plafécility emitted2,000tonsor moreannually
Specifically,Johnsonille emitted17,517tons of SQin 2014.This source meets the
DRR criteriaandthus is orthe SQ DRR Source listTennessebaschosen to
characterize it via modeling.

1 In addition, gveralsources fromhte DuPontTitanium Technologiedacility (also
referred to a€hemoursandtheHood Container Corporatidacility arenot on the S@
DRR Source lisbut wereincludedin the modeling analysi§hese facilities emitted 60
and 53 tons of SOn 2014 respectively.

Because we have available resultsipfjaality modeling invhich these sourcesemodeled
togethey the area around this group of sources is being addressed in this section with
consideration given to the impacts of allgbsources.

In its submissionTennesseeecommendedhe entire site be designated
unclassifiabé/attainmentincluding Humphreg County basedn parton an assessment and
characterization of air qualiiynpactsfrom thesefacilities The State used aidispersion

modeling software, i.e., AERMOnalyzingactualhourly emissiongrom the period of 2012 to

2014to assess and characterize air quality impacts from the Johnsonville Fossih\fdant

careful review ofth&t at ed6s assessment, suppor datapntge d oc u me



EPA agreesvith the 3 a trec@rsnendd designatiofor the areaThe EPAintends to
designate the argapecifically the entirety dlumphreys Countyasunclassifiable/attainment
Our reasoning for this conclusion is explained in a later section, after all the available
information is presented.

As seen in Figuré below,generated bthe EPA,the TVA 1 Johnsonville Fossil Plafcility is
locatedin New Johnsonville, TN, along the eastern shore of Kentucky Lake (Tennessee River)
north of Highway 70 Figure 1 includesearbySQ, emitters® Chemours and Hood Container
Corporation facilitiesLastly, Figurel providestheStatéd s r ecommended ar ea

f

unclassifiable/attainmentesignatior' The EPAG6s i ntended uncl assi

designation boundary for the Humphreys Coulrtya isnot shown inthis figure,but isin a
figure in the section below that summarizes our intended designation.

Figure 1. Map of the Humphreys County Area AddressingTennessee Valley Authorityi
Johnsonville Fossil Plant
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The discussion and analg that follows belowvill reference the Modeling TAD and the factors
cJay??, a0l6gwdance amdlarch 20, 2B1Bghidasice, as

for eval
appropriate.

uati on

For this area, the EPA received and considerexinodeling assessment fraime State No
modeling assessments were used fobher partie®r conductedy the EPA. The Table below
indicates wherhis assessment wesceived, provides an identifier for the assesspasrt
identifies any distinguishing features of the modeling essent

Table 2. Modeling Assessment$or the Humphreys County, Tennesseérea

Assessment Date of the Identifier Used | Distinguishing or
Submitted by Assessment in this TSD Otherwise Key
Features

Tennesse* Octoberl2, 2016 | TVA - N/A

Johnsonville

Fossil Plant

(JOR Final

Report

*The modeling assessment for TVA Johnsonville was developed by TVA and transmitted to the

State on October 5, 2016. Tennessee submitted the modeling anatiei&RA on October 12,

2016.

3.3.2. Modeling Analysis Provided by the State

3.3.2.1.

The EPAOGS

ng

Model Selection and Modeling Components
Model i

TAD notes

t h aNAAR® the ar e a
AERMOD modeling systershould be usedinless use of an alternative model can be justified

The AERMOD modeling system contaietfollowingcomponents:
- AERMOD: the dispersion model
- AERMAP: the terrain processor for AERMOD
- AERMET: the meteorological data processor for AERMOD
- BPIPPRMthe building input processor

- AERMINUTE: apre-processor to AERMET incorporatirigminuteautomatedurface

observation systenASOS wind data
- AERSURFACE: the surface characteristics processor for AERMET
- AERSCREEN: a screening version of AERMOD

The State used AERMODersion15181 A discussion otheStat e 6 s

componentss providedin the corresponding discussitiat follows as appropriate.

a p pimdiwidual h

t

o

The most current approved version of AERMOD, version 16216r, which was published January
17, 2017 ¢ee82 FR 5203)includes updates to the 15181 version as wdlugdixes that were
on the previous version 1621e updates to 15181 include the addition of settingt were
previously consideredsalternative modeling optianTennesseehosenot to use the 16216r

de

t

t



version because they used the default regulatory setting of theunsit version at the time of
modeling (15181), which does not use the alternative modeling options added to version 16216r
of AERMOD. Using the older 151Bversion of AERMOD with its default regulatory setting

likely produces the same results as teeer 16216r. For this reasahe EPA believes it is
appropriate for the State to use the 15181 version of AERMOD.

3.3.2.2. Modeling ParameteRural or Urban Dispersion
For any dispersion modeling exercise, the Aur
important in determining the boundary | ayer <ch

downwind concentrations. For S@odeling, the urban/rural determination is important because
AERMOD invokes a 4our halflife for urban SQ@ sources. Section® of the Modeling TAD
details the procedures used to determine if a source is urban or rural based on land use or
population density.

The EPAG6s recommended procedure for character.i
evaluating the dispersiman vi r onment wi thin 3 km of the faci
modeling guidelines, rural dispersion coefficients are to be used in the dispersion modeling

analysis if more than 50 percent of the area within a 3 km radius of the facility is classified as

rural. Conversely, if more than 50 percent of the area is urban, urban dispersion coefficients

should be used in the modeling analyBis: the purpose gderforming the modeling for the area

of analysis, thé&tate detemined that it was most appropriatertin themodel inrural modeTo

make the determination of using rural mpithe Stateanalyze land use in the aragsing the

Auer method with a 3 km radius centered on the JOF stack. Data from the 2011 National Land
Cover Database (NLCD) was used toedetine land cover in the area and an3€ters (mpy 30

mdata cell size was used. The resuldddogyof t he
indicated that approximatelypercentof surrounding land was urban and@3centwas rural.

Given thee results and that the methodology used is consistent with the Modelinth&/Abate
determined that it was most appropriate to run the model wighdispersion coefficients am

rural mode TheEPA concurswith the determination that the arearrounding the source should

be classified arural.

3.3.2.3. Modeling Parameter: Area of Analysis (Receptor Grid)

The TAD recommendshatthefirst step towards characterizatiohair quality in the area

around a source or group of sourte® determine the exteaf the area of analysend the

spacing of theeceptor grid. Considerations presented in the Modeling TAD include but are not
limited to: the location of the S@mission sourceasr facilities considered for modeling; the

extent of significant concentrati gradientslue to the influencef nearby sources; and

sufficient receptor coverage and density to adequately capture and resolve the model predicted
maximum SQ concentrations.

Thesourceof S& emissionsubject to the DRI this areds describedn the introduction to
this sectionForthe Humphreys Countgarea the Statealso assessamitters of S@within 50

km of the Johnsonville Fossil Plaim all directiors. TheState determined that this was the
appropriate distance to adequately charaggair qualitythroughmodeling to includ¢he
potential extent of any SONAAQS exceedances in tlagea of analysiandany potential impact
on SQ air quality fromother sources nearby aread his area of analysi®r nearby sources

10



coveredall of HumphreysCounty,as well as portions ddickson, Hickman, Perry, Decatur,
Henderson, Benton, Carrolienry, andStewartcounties The area captures approximately four
addtional sources in the Humphi®g€ounty area.

The State relied orcriteria to déermine if nearby sourceshould beconsidered in the modeling
analysisfor JOF, including 1) sourcedocated vithin 10 km of theJOF thaemitedmore tharl
tpy; or2) sourcedocated between 10 km and 50 km within the #0#& have a Q/D (annual
emissions irionstistance in km) greater than #Based onthesecriteria, two of the four
sources were determined to be included in the modeling incl@hegiours and Hood
Container Corporatiorm.he Chemourdacility is located apprarately 1.24km from the
John®nville Fossil plant and emittesd.72tpy of SQ in 2014 according to the National
Emissions Inventory (NEfhe HoodContainerfacility is located approximately 7.11 km from
the Johnsonville Fossil Plant and emitted 52.71offyC; in 2014 according tthe NEL
According to Tennessetiieremainingnearby sourcesot includedn the modeling analysis,
were accounted for in the background concentrati@ngen that all other sources in thé km
area emitted less than 1 tagcording to the 2014 NBhe EPA believes that these sources will
not contribute to a violation of the 2016hbur SQ NAAQS, and any possible impadi®m
these sourcearecaptural in the background concentrations of SO

The grid receptor spacing for the area of analysis chos#relstate is as follows:

A Cartesian grid that extended 10 km in each direction and was centered at the JOM&ility
used The 10 km extension watoserbecause it captured the nearby sositihat were included
in the modeling analysisnd that coladl cause a concentration gradient variation near theasite
well as captured the predicted maximum from the TVA Johnsonville Fossil Plant

As seen in @ble3, the spacing for the receptors was adjusted based on the distance from the
facility, creating msted grids within the 10 km limit. In addition, boundary receptors were placed
along the perimeter of the fenced area offttedity and these wergpaced0 m apart.These
boundary receptors were placed along a permanent fence surrounding the property.

Table 3. Receptor Grid Size and Spacing fothe Humphreys County Area

Receptor Spacing Grid Size Grid Origin
(m) (km) (km south and west ofsite)
50 Fenceline 0
100 6 X6 3
250 10 x 10 5
500 20 x 20 10

The receptor networg&ontainedb,996receptorsand the network coveregestern Humphreys
and eastern Benton counties in Tennessee.

12 The State performed an analysis of emissions data and spatial proximity for all nearby sources to determine which
sources to include in the modeling demonstratisingthe screening tool knownas20DEPAG6s fAScreening
Thresholddo Method for PSD Modeling Memo, 1985.)

11



Figures2 and3, included in the 6 a tn®dekng reportshowtheSt at e6s chosen ar ea
surrounding th& VA Johnsonville facility as well aghereceptor gridor the area of analysis.

Consistent with the Modeling TADRhe State placedeceptordor the purposes of this

designation efforin locations that would be considered ambient air relative to each modeled
facility, 1ncl udi nTheSate ticnot eXclade redeptdrsifrens abeaspmherep e r t
it would not be feasible to place a moniteven though the receptor grid area contains bodies of

water, and opted to apply a regular grid of receptorghe arealn accordance witkection 4.2

of the Modeling TAD theState also included elevatiatata from the National Elevation Dataset

(NED), using the AERMP terrain processor of AERMOD.

The State offennessee did not place receptors within the fence line of the JohnsBawility.

The DRR Modehg Report states that a permanent fence surrounds the entire Johnsonville
Facility property. Receptors were placed within the property boundaries of the other facilities
included in the modeling analysis.

12



Figure 2. Area of Analysisfor the Humphreys County Area. Source: Johnsonville Fossil
Plant 1-Hour SO2 NAAQS Designation Modeling Report preparedfor Tennessee
September 2016
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Figure 3. Receptor Grid for the Humphreys County, Tennesseérea. Source:Johnsonville
Fossil Plant EHour SO2 NAAQS Designaton Modeling Report preparedfor Tennessee
September2016
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Based on the information pr otveERAagreesvithth8 ennes s e

area exclude from the modeling becauseadibesnot represent ambient dor the purposes of

SO modeling, and agrees that the grid selected byStia¢e is adequatd hereforethe EPA

believes hat Tennesseebds receptor grid is appropri
considering the impact of S@&om the Johnsonvillegossil Plant

3.3.2.4. Modeling Pareneter: Source Characterization

Section 6 of the Modeling TAD offers recommendations on source characterization including
source types, use of accurate stack parameters, inclusion of building dimensions for building
downwash (if warranted), and the use cual stack heights with actual emissions
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As described in section 3.2.1, Tennessee utilized two additional sautbeir modeling for the
Johnsonville Fossil Plant facility areaccording to theJohnsonvillé=ossil Plant modeling

report, all other S@emitters within 10 km, with emissions of 1 tpy or more (based on

information from the 2014 emission inventory provided by the TDEC and sources located 10 km
to 50 km with a Q/B?® (annual emission in tons/distance in km) greater than 20, were considered
for the modelingThesancluded twofacilities within 10 km,Chemoursand the Hood Container
Corporation and no other sources within 50 km.

The State characterized thesources within the area of analysisaccordance withhe best

practices outlined ithe Modeling TAD. Specifically, th8tateused actual stack heights in

conjunction with actual emissionBhe State alscadequately har act er i ghuildlingt he s o
layout and location, as well as the stack parameters, e.g., exit temperature, ey, Vedation,

and diameter. Where appropriate, the AERMOD compoBBiPPRMwas used tassist in
addressingpuilding downwash.

The EPA agrees that Tennessee has appropriately characterized the area surrounding the
Johnsonvillg=ossil Plant. Given theriteria for selecting nearby sources believe that the
decision tancludetwo additional sourcg theChemoursand the Hood Containéacilities, in

the modeling malysis was correct. Also, théafe has appropriately used the actual emissions
and stak heights for both facilities and correctly accounted for the building downwash using
BPIPPRMfor AERMOD.

3.3.2.5. Modeling Parameter: Emissions

The EPAG6s Model ifontge pdrgosef modeling 0 chiarhcéetize air quality for
use in designationshé recommended approach is to use the most recent 3 years of actual
emissions data and concurrent meteorological data. However, thal§aiddicates that it
would be acceptable to uablowable emissions in the form of the most recently permitted
(referred to agpotential to emitRPTE) or allowable) emissions ratkat is federallyenforceable
andeffective

The EPA believes that continuous emissions mangaystems (CEMS) data provide

acceptable historical emissions informatiamenthey areavailable. These data are available for

many el ectric generating units. I n the absenc
encourages the use of AERMODOGs hourly varying
the use of AERMODG6s ¥kegwoid&EMISFACTeWherschdosingenedfact or
these methods, the ERAcommends usingetailed throughput, operating schedules, and

emissions information from thmpacted source(s).

In certain instances, statasd other interested partiegy find that itis more advantageous or
simpler to use PTE rates as part of their modeling femsexample, where a facility that has
recently adopted a new federadipforceable emissions limit or implemented other federally
enforceable mechanisms and control techrnietotp limit SQ emissions to a level that indicates
compliance with the NAAQS, the state may choose to model PTE Tétese new limits or

B The State performed an analysis of emissions data and spatial proximity for all nearby sources to determine which
sources to include in the modaidemonstration usintpe screening tool knownas20DEP A6 s fiScr eening
Thresholdo Method for PSD Modeling Memo, 1985.)
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conditions may be used in tapplication of AERMODfor the purposes of modeling for
designations, even if the saerhas not ensubject to these limits fahe entirety of the most
recent3 calendar yeardn these cases, the Modeling TAD notes thatate should be able to
find thenecessary emissions informatiom tesignationselated modeling ithe existing &2

emissions inventories used for permitting or SIP planning demonstrdtiche event that these

shortterm emissions are not readily available, they may be calculated using the methodology in
40 eClPR Ranmrt Qubltiittyl eMd,d €

Table81L of Appendi x W to

As previously noted, thBtateincludedthe Johnsonville Fossil Plaabhdtwo otheremitters of

SO within 50 km in the area of analysi$ he Statehas chosen to model tefacilities using

mo dnalysisandgheir associated annual actual
SO emissions betwee2012 and 2014re summarized belowhis information is summarized

in Table4. A description of how th&tateobtained hourly emission rates is given below this

actual emissions he facilities inthe Stat® s

table.

Table 4. Actual SO Emissions Between 2@ 2014 from Facilities in the Humphreys

County Area

SOz Emissions {py)
Facility Name 2012 2013 2014
Johnsonville Fossil Plafunits 1-4 and CTs) 11,59 | 9,672 | 17,519
Hood Container Corporation 129.2 | 92 52.7
DuPontTitanium Technologies (Chemours) 52 56.9 59.7
Total Emissions fronAll ModeledFacilitiesin the
Stateds Area of Anal yg 11,73 | 9,821 | 17,631

TheTVA Johnsonville Fossil Plamtreviouslyconsisedof 10 coal fired boilers (Units-10).
Under a Federal Facilities Complianggreement* Units 5-10 shut down in December of 2015
andwere not included in the modeling analysis. Under the $2ongpliance Agreementhe

remaining coafired units (Units 14) will be shut down by December of PO Emissions from

the years 20124 wereutilized in this modeling analysisT h e
Division (CAMD) emissions database indicates &@it5 emissions from the facility were
29,631 tons which is substantially higher than any of tlaesyguring the 20124 period.
However,the 2016 emissions were230 tpy which reflect the shutdown of UnitslB in
December 2015. TH201214 emissionsverethelatest availablat the time the modeling
protocol was developed and submittdthe EPA otes2016 emissions are less than any of the

years from 20122014. Therefore, use of the 202@14 emissions in the modeling provides a
conservative, oveestimate of impactsin addition,the remaining 4 coal fired units will shut
down by the end of 20lunder the referenc&tbmpliance Agreemenkor these reasons, the

EPA concurs with the use of 2012 emissions data.

Actualhourly emissions datevasobtained fromCEMSsfor the years 20%24 for the4 remaining

coalfired boilers fromtheE P A6 s @M MiDthe20 natural gas/oil fired combustion

EPAOGS

Cl ean

turbines. Only éur of the 20 turbine§JCT 1720) have CEMs. e other 16 combustion

14 Federal Facilities Compliance Agreement Docket No. @¥A201061760.
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turbines are not subject to tiEMSrequirement in 40 CFRart75, andtherefore gmissions
wereoverestimatedor theseunitsby basing emissi@on annual fuel oil analysis arall-fired
operations at maximum heigiput capacityThe Stateused the worst case emission rates for
every hour of the thregear periodThe facility alschas faurr emergency diesel engingst
emitted 0.00004 tpy of S&n 2014 and four natural gafired fuel heatershat emitted 0.002 tpy
of SO in 2014.Theseunitswere excluded from the modeling in accordance gatttion 5.5 of

the Modeling TAD, whi ch st anueusendughorfiequenbn s cen
enough to contribute significantly to the annual distribution of maximum ddityut
concentrations. o The two emergency diesel eng

the natural gafired heaters operated less th&hpkrcent of the yeaAs mentioned above, these
unitsproduce very lows G, emissiors.

In the case of thBuPont Titanium Technologies (Chemouiility, the Stateused actual

emission data for the same time period of 2012 to 2014 but only providéda@fital emissions

in their final modeling report. The report does specify that the data was obtaingtiérom
emissions inventorgrovided by TDEC. Sincstate and local agenciase required toeport
emissiongo the EPAIn accordance with thresholdg s the Air Emissions Reporting

Requirements (AERR) located at Subpart A to 40 CFR PaEPBA wasable to verify this data
using EPAOGs Emi ssi oanddteterm:edithatithg inf@myadidn evas cofréctly S )
used

The EPA agreeshat this asect of the modeling analysis was performed in a manner consistent
with theModeling TAD and is representative of actual emissionhearea. Even though the

most recent emissions data was not used in this modeling anabgsisf the 201-2014

emissiors in the modeling provides a conservative, eagimate of impacts for the reasons
explained above

3.3.2.6. Modeling Parameter: Meteorologyd Surface Characteristics

As noted in the Modeling TADhe most recent 3 years of meteorological dedacurrent wih

the most recent 3 years of emissions datilable at the time the modeling was perforjned

should be used in designations effoftse selection of data should be based on spatial and
climatological (temporal) representativeness. The representativafriitbesdatds determined

based on: 1) the proximity of the meteorological monitoring site to the area under consideration,
2) the complexity of terrain, 3) the exposure of the meteorological site, and 4) the period of time
during which data are collecteSources of meteorological data include National Weather

Service (NWS) stations, sipecific or onsite data, and other sources such as universities,
Federal Aviation Administration (FAA), and military stations.

For thearea of analysitor theHumphrey County, Tennessearea the Stateselected the

surface meteorology frotme NWS statiorat theNashvilleInternational Airpor{BNA), located

at Latitude- 36.1105 Longitude-86.6881about 116 km east of the facililso taken from the
BNA NWS stationwere twice daily soundings for thipper airdata. Both data sets were taken
for the same time period of 2012014 and were choseas best representative of meteorological
conditions within the area of analysisvo sets of meteorology were modeled, saeusing
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surface characteristics from BNA and another set using surface characteristics from the
Johnsonville site. Both sets of meteorological data were applied in the AERMOD modeling and
the results of model predictions from both sets of modelingrasented in the report submitted

by the State Section 3.2.2.9 of this TSEeports results from the higher of the two sets of.runs

The Stateused AERSURFACHKersion13016using datdrom the BNA NWS statiornto estimate

the surface characteristiG@belo, Bowen réio, and surface roughness [zof)the area of
analysisAERSURFACE was also applied using data from the Johnsonville site to estimate

surface characteristic\lbedo is the fraction of solar energy reflected from the earth back into
space,lie Bowen ratio is the method generally used to calculate heat lost or heat gained in a
substance, and the surface r .Obegthteesttmted s s o met
surface roughness valuis 12 spatial sectors out to 1 km atannualtempaoal resolutiorfor

dry, wet,or averageconditions as appropriate, based on a comparisactfal annual

precipitation totals foboth the Nashville and the Johnsonville sites for the years modeled

compared to 3@earprecipitationnormals i A v e r asgueed forvaay year where the

observed total precipitation was within the upper or low&r@Bfcentileof the 30Qyear

climatological record AWet o or fAdryo was used for any ye
was abovehe upper 30 percentile, obelow thelower 30" percentile, respectivelyTwo

separate and distinsetsof meteorological data were developed based on surface characteristics

from the areas around both) the facility (on-site) and2) the NWS BNA station. Bsults from

the twomodelingrunsutilizing eachrespectiveand distinctset of meteorologicalataare

included in the report from thgtate

In Figure4 below,included in theStaté modeling reportthelocationof thisNWS stations
shownrelative tothe area of angsis.
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Figure 4. Area of Analysis and the NWSstation in the Humphreys County, Tennessee

Area. Source Johnsonville Fossil Plant 3Hour SO2 NAAQS Designation Modeling Report

prepared for TennessegeSeptember 2016
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As part ofits recommendation, thgtatedid notprovide a3-yearsurface wind rose fahe BNA

NWS station, buthe EPA generated wind rosewith theii WRPL OTS Vi ewo

ut i

using theStat® s s u b mprdcassed AERMET surface meteorology data for the NWS
station.In Figureb, the frequency and magnitude of wind speed and direction are defined in
terms offrom where the wind is bleing. The wind is predominantly blowing from the south

with an average wind speed of 3rh@ters per second(s).
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Figure 5. Humphreys County Cumulative Annual Wind Rose for Years 20271 2014
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Meteorological data from the above surface and upp®\&i® stations were used in generating
AERMOD-ready files with the AERMET processor. The output meteorological data created by
the AERMET processor is gable for being applied with AERMOD input files for AERMOD
modeling runs. Th&tatefollowed the methodology and settings presentatienrSQ Modeling

TAD in the processing of the raw metelogical data into an AERMOBeady format, and used
AERSURFACE b best represent surface characteristics.

Hourly surfacameteorologicatlata records are read by AERMET, and include all the necessary
elements for data processing. However, wind data taken at hourly intervals may not always
portray wind conditions foihie entire hour, which can be variable in nattdeurly wind data

may also be overly prone to indicate calm conditirigch are not modeled by AERMOI

order to better represeattual wind conditions at the meteorological tower, wind dafa of
minuteduration was provided froithe BNANWS stationput in a different formatted file to be
processed by a separate preprocessor, AERMINUT&eTataweresubsequently integrated

into the AERMET processing to produce final hourly wind recofdSERMOD-ready
meteorological data thaetter estimatactualhourly averageonditions andhat are less prone

to overreport calm wind conditions. This allows AERMOD to apply more hours of meteorology
to modeled inputs, and therefore prodaceorecomplete set ofoncentratiorestimatesSince

the 20122014 data was flagged by AERMINUTE as raaim, theStatedid not set a minimum
wind speed threshold in AERMET.

The EPA agreesvith the meteorological and surface data thatStateused for the modeling of
Johnsonvle Fossil Planin theHumphreysCounty, Tennessearea Thedata used properly
represents meteorological conditions in the area and allows for the proper simulatin of S
emissiors from theTVA Johnsonvillefacility and nearby sources. Tl¢atealsoused
appropriate data from a nearby NW&tion
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3.3.2.7. Modeling Parameter: Geographiopography (Mountain Ranges or Other Air
Basin Boundarieghd Terrain

The terrain in the area of analysis is best descgieedly rollingwith no significant elevation

changes near the facilityrhe facility is also bounded amest bythe KentuckyLake.To account

for terrain changes, the AERMAP terrain program within AERMOD was used to specify terrain

elevations for all the receptors. The source of the elevation datpamated into the model is

from the U.S. Geological Survey (USGS) National Elevation Dataset (NED)

TheStatd s f i nal model ing report troamafthewaoeh, of f er ai
however based orareview of the topography of tregea suwunding the Johnsonville Fossil

Plant the EPA believes that the area has no complex terfdieEPA agreesvith the Staté® s

use of the USGS NED database and AERMAP terrain processor (version 11103) for AERMOD

to account for the slight changes in elevatid the area to obtain a more accurate modeling

result.

3.3.2.8. Modeling Parameter: Background Concentrations of SO
The Modeling TADoffers two mechanisms for characterizing background concentrationsg of SO
that are ultimately added to the modeled designval)esi t loe rappr oacah, based c

monitored design value, or 8temporally varyingi t i epproaid, based on the™8ercentile
monitored concentrations by hour @fydand season or month. Rbis area of analysis, thgtate
el ect ed tlod uaspeby ablizi e &ywear average of the YPercentile of the

daily maximum hour SQ concentratiorio obtain the 201:2014 design valu®ata was
obtained fronthe EPA AQS fothe time perioaf 2012to 2014from the Mammoth Cave
monitor AQS Sik: 2:061-0501), located in the Mammoth Cave National Park in Kentucky,
locatedover 200 km 128 mile$ northeast of the Johnsonville Fossil Plartis monitor was
selected after an assessmerdgeferanearby monitorsi-our of the ive monitors loated within
129 km B0 mileg of the facilitydid not comply withdata completenessiteria forthe 2012
2014period The one monitor located withit29 kmof the Johnsonville facility that did have
complete data for the 2044 period was the Powell Setemonitor near Paducah, Kentucky.
However, this monitor wagotentiallyinfluenced by two DRR sources (TVA Shawnee and
Electric Energy) located0-30 km (L2-19 mile9 northwest of the monitor. Use of data from this
monitor as background would falselylate the modeling resuless there are no similar sources
located 2630 km from TVA Johnsonville Two other monitorsare locatedvithin 209 km @30
miles) of the facility, including the Mammoth Cave monitorKentucky and the Shelby Farms
NCORE site neaMemphis. However, the NCORE site wast suitable fouse as a background
site in themodeling due tats proximity to large nearb$QO, sourcesncluding TVA Allen

located approximatel$0 km (L9 mile9 southwest of the monitor. Again, since thererare
similar sources located within a simifaroximity tothe TVA Johnsonville site, the NCORE site
is not suitable as it woullikely falsely inflate the modeling results. Thus, the Mammoth Cave
site was selected because it has &@issions within 50 krthat are similar to S£emissions
within 50 km of the Johnsonville facilityDue to the distance of the monitor from the
Johnsonville Fossil Plaaind other S@sourcesno wind directions were excluded
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Thesingle value of théackground concentratidar this area of analysis was determined by the
Stateto be26.98micrograms per cubic metes (g F£),raquivalent tal0.3 ppbwhen expressed
in 2 significant figureg™ and that value was incorporated into the final AERMOD results.

The EPA agreeshatthe Mammoth Cave monitor is representative oftthekground
concentrations in tharea aroundie Johnsonville Fossil Plafithe modeling analysis includes
two other S@emissions sources located nearby the faciBgcause the Mammoth Cave
monitor has S@emissions within 50 km that are similar to Snissions within 50 km of the
Johnsonville faility, the design value concentration from the Mammoth Cave monitor is
appropriate to represent the ambient 8&ckground concentratidar this modeling analysis

3.3.2.9. Summary of Modelingputs andResults
The AERMOD modelingnput parameters for thelumphreys County, Tennessearea of
aralysis are summarized below imfle5.

Table 5. Summary of AERMOD Modeling Input Parameters forthe Area of Analysis for
the Humphreys County Area

Input Parameter Value

AERMOD Version 15181(regulatory options)

Dispession Characteristics Rural

Modeled Sources 3

Modeled Stacks 35

Modeled Structures 39

Modeled Fencelines 1

Total receptors 5,996

Emissions Type Actual

Emissions Years 20122014

Meteorology Years 20122014

NWS Stationfor Surface

Meteorology Nashvlle, TN (KBNA)

NWS StationUpper Air

Meteorology Nashville, TN(KBNA)

NWS Station for Calculating

Surface Characteristics Nashville, TN(KBNA) ¢
Tier 1 approach based on 201

Methodology for Calculating i 2014 design valufom AQS

Background S@Concentration | site: 2:061-0501.

Calculated Background SO

Concentration 10.3ppb

The results presented belowTiable6 show the magnitude and geographic location of the
highest predicted modeled concentratt@sed orthe input parameters
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Table 6. Maximum Predicted 99th PercentileDaily Maximum 1-Hour SO2 Concentrations
Averaged Over Three Yeardor the Area of Analysisfor the Humphreys County,
Tennessed\rea

99" percentile daily
Receptor Location maximum 1-hour SO2
UTM zone 16 Concentration (¢ g A)m
Modeled
concentration
Averaging Data UTM Easting | UTM Northing | (including NAAQS
Period Period (m) (m) background) Level
99th Percentile
1-Hour Average | 20122014 | 413594 3988302 127.55 1964*

Equivalent to the 2010 SMAAQS of 75 ppbusinga2.619¢ g £ aonversion factor

TheStatd s model i ng highdsipredicted9® petcéntledailyt ntevémumil-hour
concentration within the chosen modeling domaih?g.55¢ g £, equivalent tat8.7ppb This
modeled concentration includ#éue background concentration of $@nd isbased on actual
emissions from the facilitiemodeled Figure6 below was included as part of tBéaté s
recommendation, and indicates that the predicted valoerrednortheast of the facilityThe
Statd s recept or gr i durelltshoad bs motethattwosetsof n t he f i g
meteorological data were modejesheutilizing surface characteristics from the TVA
Johnsonville site andne utilizingthe NWSsitein Nashville. Use of surface characteristics
from the TVA Johnsonville site rebed in the highest modeled impacts and this is the basis of
the maximum concentration reported in the table abblve.modeling submitted by ti®tate

does not indicatthat the thour SQ NAAQS is violated at the receptor with the highest
modeled concertion.

15The SQNAAQS level is expressed in ppb but AERMOD gives rissiie g F. he conversiotiactor for SQ

(at the standard conditions applied in the ambientr&férence method) is 1ppb = approximately 2.61§ £. m

181t should be noted that two separate and distinct sets of meteorological data were used in $igs @hadyset of
meteorological data was developed using surface characteristics from the Nashville NWS site and a separate set of
meteorological data was developed using surface characteristics from the Johnsonville site. AERMOD was run
using both setsfaneteorological data and the data set using the Johnsonville surface characteristics resulted in the
highest ambient S{xoncentrations as reported in this Section.
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Figure 6. Predicted 99" Percentile Daily Maximum 1-Hour SOz Concentrations Averaged
Over Three Yearsfor the Area of Analysisfor the Humphreys County, Tennessedrea.
Source:Johnsonville Fossil Plant IHour SO2 NAAQS Designation Modeling Rejrt
prepared for TennessegSeptember 2016
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3.3.2.10. ¢CKS 9t! Qa !'aasSaavySyid 2F (KS az2RSftAy3a Ly
The EPA agreesvith the modeling information provided by tB¢atefor the analysis of the

Humphreys County Area affected by the Johnsam¥bssil Plant and other nearby sources.

After establishing criteria for inclusion, ti&#atemodeledthree sourcesource,includingthe
Johnsonvillg=ossil Plant, antivo other nearby sourcethe DuPont Titanium Technologies

facility (Chemours) and thdood Container Corporation facilitfhe Statealso chose an

appropriate modeling domain that shows the maximum impact from the facility in the
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HumphreysCounty area. In regards to background concentration§t#tedid not choose the
closest monitor aviable butthe EPA agreesvith this decision becausd the limited

availability of monitors in the nearby ared the facility. The chosen monitor is appropriate to
account for impacts from other nearby sources in the area that were not included ide¢hegno

The Stateused AERMOD version 15181. The most current approved version of AERMOD,
version 16216r, which was published January 17, 26488 FR 5203), includes updates to the
15181 version as well as bug fixes that were on the previous v&G2d%. Tennessahld not

use the 16216r version because they used the default regulatory setting of the most current
version at the time of modeling (15181), which does not use the alternative modeling options
added to version 16216r of AERMODsing the ¢der 15181 version of AERMOD with its
default regulatory settirgdikely produces the same results as the newer 16&t6ion For this
reasonthe EPA believes it is appropriate for the State to use the 15181 version of AERMOD.

For the modeling emisais data, th&tatechose to use 2012014 data instead of the most

current data availablat the time Even though the most recent emissions data was not used in
this modeling analysis, the emissions period used was the most recently available atttie time
modeling protocol was developed and submitted to the State. As discussed in Section 3.2.2.5,
emissions increased significantly in 2015, but decreased to below th@042evels in 2015
after Johns dadwerelsHutdodvs putduant to sdEed Facilities Compliance
Agreement’ For these reasons, the EPA concurs with the use of theZZ0#2missions data.

3.4. Emissions and Emissioti®elated DataMeteorology, Geography, and
Topographyfor theHumphreys Countirea

These factors have bestorporated into the air quality modeling efforts and results discussed
above. The EPA is giving consideration to these factors by considering whether they were
properly incorporated and by considering the air quality concentrations predicted by the
modelng.

3.5. Jurisdictional Boundaries ithe Humphreys CountyTennesseArea

Existing jurisdictional boundaries are considered for the purpose of infotming E P A& s
designation action fadumphreysCounty, Tennesseeur goal is to base designationsobeaty
defined legal boundarieand to have these boundaries align with existing administrative
boundaries when reasonable

The Johnsoville Fossil Plant is located dhe westermportionof Humphreys County, on the

edge of the Tennessee River. The moddlioigpain used forth8tatd s r eport uti |l i ze
grid that extends in each direction of the facility. Because of the location of the Johnsonville

Fossil Plant, this modeling grid encompasses only a part of Humphreys County but also covers

17 Federal Facilities Compliance Agreement Docket No. @¥A201061760.
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part of Brenbn County located west of the facilififhe Statedid not recommend a specific
boundary but instead suggested to designate the Stait@inclassifiable/attainmenlOF is
located on the western portion of Humphreys County less than 2 km from the Bexwiaty

line. According to theState there are no othenajor SQ emitting sources in Humphregs
BentonCounty that would likely cause or contribute to a violation ofitt®ur SQ NAAQS in

the area of analysigpart from those sources already accedrfor in the modelingpr JOF, the
remaining six sources in Humphssgountycumulativelyemitted approximately 1 ton of SO
according to the 2014 NEAIso, there are four sourcas meighboring Benton Countthat

emitted approximately 16.6 tpy in 201More detail is given about the intended designation for
the Humphrey€£ounty in section 3.7 of this documents.

36. The EPAOGs As s e s s rmdormatiordor theHongphreéyy ai | a b |
CountyArea

After evaluating the data from the modeling report forkblensonville Fossil Plarihhe EPA
intendsto designate the entire Humphreys Coulitga as unclassifiable/attainment for the 2010
SO NAAQS. The Statés modeling results indicated that the maximum impact from the
Johnsonville Fossil Plant, including negrsources and background concentrations, did not
violate the 2010 SENAAQS or contribute to a violation of a nearby area. Since the facility is
not located near any S@onattainment area, it does not contribute torsgrbynonattainment
area TheStae modeled the Johnsonville Fossil plant together with background concentration
data from the Mammoth Cave monitoring site, and obtained a maxirhourlaverage of 48.7
ppb, which demonstrate compliance that is well below the 75 ppb 2G1R/AEDS. Neithe

the Stateor the EPA use 3 party for additional modeling informatioApart from those

sources already accounted for in the modeling for JOF, the remaining nearby sources in
Humphrey and Benton Countiesumulatively emitted less than 18 tpy in 204l the EPA
expects that these sources would not likely cause or contribute to an exceedance pf the SO
NAAQS in the receptor grid

For the modeling emissions data, Btatechose to use 2012014 data instead of the most

current data availablat the tme  Even though the most recent emissions data was not used in

this modeling analysis, the emissions period used was the most recently available at the time the
modeling protocol was developed and submitted to the State. As discuSsation 3.2.2.5,
emissions increased significantly in 2015, but decreased to below the@b42evels in 2015
after Johns dadwerelsHutdodvs putduant to a FeBleral Facilities Compliance
Agreement® For these reasons, the EPA concurs with the use of tf22204 emissions data.

In its submissionTennessedid not give a specifi,ecommendtion for the designation ardayt

did suggest that the entigtatebe designated asclassifiable/attainmetiasedn parton an
assessment and characterization ofjaalityimpacts fromthesefacilities The EPA notes that
Johnsonville Fossil Plamg the only S@emitting source subject to the DRRHiumphreg
County.Based on the modeling results provided by the state, including background levels of SO

18 Federal Faciliéss Compliance Agreement Docket No. GAA-20101760.
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and SQ emissions withinHumphrey County, theEPA intends to designate its entirety,

Jackson County as unclassifiable/attainment for theur SQ NAAQS. The EPA believes that

our intended unclassififdattainment area, bounded by Humphreys Countys ientrety, will

have clearly defined legal boundaries, and we intend to find these boundaries to be a suitable
basis for defining our intended unclassifiable/attainment area

3.7. Summary of Our Intended Designation for themphreysCounty,

TennessedArea

After careful evaluation of thBtat® s r e c o mme n d

ation and

supportin

available relevant information, the EPA intends to desigha&élumphreys Countyfennessee
areaasunclassifiable/attainmemor the 2010 S©@NAAQS becausdasd ontheavailable

information including (but not limited to) appropriate modeling analyses and/or monitoring data,
the EPA has determinetthat this areaneets the 2010 SONAAQS, and does not contribute to
ambient air quality in a nearby area that doetsmeet the NAAQSSpecifically, the boundaries

for this unclassifiable/attainment ara@ comprised ahe entire Humphreys Countyigure7

shows the boundary of this intended designated area.

Figure 7. Boundary of the IntendedHumphreys County, Tennessee
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At this time, our intended designations for 8tateonly apply to this area and the other areas
presented in this technical support document. The EPA intertissignate all remaining
undesignated areas in Tenressluring thisoundof designations. All othgureviously
undesignated areas in tBeateare discussed in separate sections of this document.

29



4. Technical Analysis for th€helby CountyArea

4.1. Introduction

TheEPA must designate the Shelby County d&rg®ecember 31, 2017, because the area has
not been previously designated and Tennelsasenotimely installed and begun operation of a
new, approved SOmonitoring network meetinthe EPA specifications referencedtileE P A 6 s
SO; DRR for anysources bSO, emissionsn Shelby County.

TheShelby County area contains two sosr¢be TVA Allen Fossil Plant and the Cargill Corn
Milling Company, Inc. (Cargill) facilitypoth subject to the DRR ennessee chose to
characterizéhe Allen Fossil Planthrough air dispersion modeling using 2012.204 actual SO
emissions. For Cargilthe State chose tmitt h e s o v enussidndmitSt@®@below 2,000

tpy (based on a combination operational shutdowns, unit modifications and a natural gas fuel
restriction). These sources are located approximately 1.6 km apart and Cargill was not included
in the modeling analysis for the Alléfossil Plant.

Countiespreviously designated unclassifiable in Roun&éad/8 Federal Registed719)and
Round 2 §eeB1 Federd Register45039)will remain unchanged unless otherwise noted.

4.2. Air Quality Monitoring Datafor the ShelbyCountyArea
This factor considers the S@ir quality monitoring data in the areaSifielby County

The EPA reviewed the available air qualityonitoring datan AQS and foundhe following
nearby data

1 The Shelby Farms NCore S@onitor (AQS ID: 47157-0075) This monitors located
at 35.151699,89.850249 in Shelby County, and is located in Memphis, Tennessee. The
monitor is 17 miles northeasbm the Cargill Corn Milling, Inc. and 18 miles northeast
of the Allen Fossil PlanfThe chta collected by this monitor are comparable to the
NAAQS, and indicate that the most recent$els are below th20101-hr SO,
NAAQS. The most recent three as of complete, qualitgssured, certified data from
this monitor (2014016) indicate a-hr SQ design value of 8 ppb. However, tliata
alone is not sufficient to support a conclusion that there is no NAAQS violation in any
other portion of the arear that the area immediately around the monitoring site is not
contributing to a violation in a nearby areacause thenonitor was not located to
characterize the maximumht SG concentrations near the Cargill Corn Milling, Inc.
Allen Fossil Plantorthe areaTennessee provided an air quality modeling analysis to
characterize the maximumhkt SG concentrations in the area (see Section 4.3 below).

In reviewing the available air quality monitoring data in A@Q®EPA determined that other
than the dta described above, there are no additional relevant data in AQS collected in or near
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Shelby County that could inform the intended designation action. The most recetessih
values for all areas of the country are availabletiats://www.epa.gov/aitrends/airquality-

designvalues

4.3. Air Quality ModelingAnalysis forthe Shelby CountyArea Addressinghe
Tennessee Valley AuthorityAllen Fossil Plant

4.3.1. Introduction

Section 4.3presents all the available air quality modeling information for a porti@hefoy
County(hereinafter referred to as the Shelby County atka),includegshe Tennessee Valley

Authority i Allen FossilPlanfAl so r ef erred t o aosrARPb).dhisiarkd | en Fc
contains the followingO; sourcesaround whichlennessees required by the DRR to

characterize Sgair quality, or alternatively to establish an S€missions limitation of less than

2,000tpy:

1 TheAllen Fossil Plantacility emitted2,000 tons or more annually. Specificatlye
Allen Fossil Planemitted9,750tons of SQin 2014 This source meets the DRR criteria
and thus is on the SRR Source listandTennessehas chosen to characterize it via
modeling.

1 The Nucor Steel Mmphis facilityis not on the S&ODRR Source lisbut was included in
the modeling analysis based on criteria estabtisly theState The Nucor Steel
Memphis facility emitted 175 tons of S@ 2014.

1 The CargillCorn Milling Company]nc. (Cargill) emited 2,000 tons or more annually.
Specifically, it emitted 3,378y of SO in 2014 and falls under the DRR source list for
the area but was noicluded inthe modeling analysi®r the Allen Fossil PlanfThe
Statechose tdimit SO, emissions to below @00 tpy in lieu of modeling or monitoring
to characterize this sourd@argill is located approximately 1.6 km northeast of the Allen
Fossil PlantThe facility implemented a limit tbugh a combinatioof operational
shutdowns, unit modificationand a atural gas fuel restrictiohe state accounted for
Cargill 6s i mpacts t hbackgraguhd conbestratmrdadlded to then o f
modeled resultCargill retired most of its S£emitting units within the facility. In
addition, it converted itlrgest S@emitting units from coal to natural gas in February
2015and established the exclusive burning of natural gas inrdreainingboilers asa
federallyenforceable limitThiscombination of actioneesulted in a decrease in
emissions fronCargll to a levelwell below the 2,000 tpy threshold.

Because we have available results of air quality modalmpgemission reduction information
regarding these sourgehle area around this group of sources is being addressed in this section
with consideation given to the impacts of all these sources.

Tennesseeecommended the entire state be designated unclassifiable/attainment including
ShelbyCountybasedn parton an assessment and characterization of air qumlggcts from
thesefacilities The Stateused aidispersion modeling software, i.e., AERMOD, analyzing
actualhourly emissiondrom the period of 2012 to 2014 to assess and characterize air quality
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impacts from the Allen Fossil Plafter careful review of th&taté s as s esstimgnt , S uf
documentation, and all available data, BH#A agreesvith the Staté® secommendd designation

for the areaThe EPAIntends to designate the arspecifically the entir&helbyCounty,as
unclassifiable/attainmen®ur reasoning for this conclusigmexplained in a later section of this

TSD, after all the available information is presented.

As seen in Figur8 below,the Allen Fossil Planfacility is locatedn Memphis, Tennessge
approximately 16 kmvest of the Memphis International AirpdMEM). Included inFigure8
are other marby emitters of S£ncluding Nucor SteeMemphis {ncluded in the modeling
analysis for Allen Fossil Plant) and Cargilbrn Milling, Inc!® Lastly, Figure 8 providethe
Statd s r e c o mme n dundassiiabledtainmentesignatiert®

19 According to the Allen Fossil Plant modeling report, all otheg &@itters within 10 km, with emissions of 100

tpy or more (based on information from the 2014 emission inventory provided by the JemBepartment of

Environmental Conservation or TDEC and the Memphis Shelby County Health Department or MSCHD) and

sources located 10 km to 50 km with a Q/D (annual emission in tons/distance in km) greater than 20, were

considered for the modeling and atewn in Figure 9. If no sources not named previously are shown, there are no
additonal SQGe mi t t er s above this emission | evel in the vicini
Threshol dd Method for PSD Modeling Memo, 1985.)

2T ennes s e ed secothmendation extludes the portion of Sullivan County designated nonattainment for

the 2010 SONAAQS in 2013 (Round 1 designations).
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Figure 8. Map of the Shelby CountyArea Addressing Tennessee Valley Authority- Allen
Fossil Plant
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The discussion and analysis that follows below will reference the Modeling TAD and the factors
for evaluation contained in the P A duly 22, 2016, guidance aMiarch 20, 2015guidance, as
appropriate.

For this area, the EPA received and considereximodeling assessmeinbm theState No
other modeling assessments were used from other pdittetablebelowindicates wherhis
assessment wasceived, provides an identifier for the assessment, and identifies any
distinguishing features of the modeling assessment.

Table 7. Modeling Assessments for th&helby CountyArea

Assessment Date of the Identifier Used | Distinguishing or
Submitted by Assessment in this TSD Otherwise Key
Features
Tennessee* November 2 TVA i Allen N/A
2016 Fossil Plant
(AFP) Final
Report

*Tennessee forwarded the assessment prepared by the TVA who submitted it to therifDEC
October 312016
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4.3.2. ModelingAnalysis Provided by the State

4.3.2.1. Model Selection and Modeling Components
The EPAOGs Modeling TAD notes t haNAARS the area de
AERMOD modeling system should be used, unless use of an alternative model can be justified.
The AERMOD modeling system contains the following components:
- AERMOD: the dispersion model
- AERMAP: the terrain processor for AERMOD
- AERMET: themeteorological data processor for AERMOD
- BPIPPRM the building input processor
- AERMINUTE: a preprocessor to AERMETnhcorporating iminute automated surface
observation system (ASOS) wind data
- AERSURFACE: the surface characteristics processor for AERMET
- AERSCREEN: a screening version of AERMOD
The Stateused AERMODversion15181.A discussion of th&tatéd s a p p th@iadvidual t
components is provided in the corresponding discudbgtrfollows as appropriate.
The most current approved version of AERMOD, version 16216r, which was published January
17, 2017 $eeB82 FR 5203), includes updates to the 15181 veissonell as bug fixes that were
on the previous version 16216. The updates to 15181 include the addition of settings that were
previously considered an alternative modeling option. Tennésse®tuse the 16216r version
because they used the default tatpry setting of the most current version attihee of
modeling (15181), which does not use the alternative modeling options added to version 16216r
of AERMOD. Using the older 15181 version of AERMOD with its default regulatory settings,
likely produceghe same results as the newer 16216r. For this reBB@#nbelieves it is
appropriate for the State to use the 15181 version of AERMOD.
4.3.2.2. Modeling Parameter: Rural or Urban Dispersion
For any dispersion model i ng etinneofasousceis t he Aur
i mportant in determining the boundary | ayer ¢

downwind concentrations. For S@odeling, the urban/rural determination is important because
AERMOD invokes a 4hour haltlife for urbanSQO; sources. Section 6.3 of the Modeling TAD
details the procedures used to determine if a source is urban or rural based on land use or
population density.

For the purpose of performing the modeling for the area of analysiStategletermined that it
was most appropriate to run timedelin ruralmode To make the determination of using rural
mode theStateanalyzed land use in the angsing the Auer method with a 3 km radius centered
on one of the Allen Fossil Plant stacks. Data from the 201D was used to determine land
cover in the area and a 80by 30m data cell size was used. The results of the land use status
anal ysi s usi ng intlicatged thas approximdiety @ pefcefgwrouning land
wasurban and 9percentwasrural. Given these results artiat the methodology used is
consistent with one available method in Section 6.3 of the Modeling T&EPA agreesvith

the determination that the area surrounding the source should be clasgified. as
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4.3.2.3. Modeling Parameter: Area Ahalysis (Receptor Grid)

The TAD recommends that the first step towards characterization of air quality in the area
around a source or group of sources is to determine the extent of the area of analysis and the
spacing of the receptor grid. Consideratiprssented in the Modeling TAD include but are not
limited to: the location of the S@mission sources or facilities considered for modeling; the
extent of significant concentration gradients due to the influence of nearby sources; and
sufficient receptocoverage and density adequately capture and resolve the model predicted
maximum SQ concentrations.

The sourcef SO emissions subject to the DRR in this area are described in the introduction to
this section. For th8helby Countyareathe Statealsoassessed sources within a 50 km area of
analysisusingthe QD method?! The Statedetermined that this was the appropriate distance to
adequately characterize air quality through modeling to include the potential extent of-any SO
NAAQS exceedances the area of analysis and any potential impact opedQuality from

other sources in nearby are@his area of analysi®r nearby sourcesoveredthe majority of
ShelbyCounty andoortions of Faytte and Tipton Counties in Tennessee. In additionatése
covered portions of DeSoto, Tate, Tuniaad Marshall Counties in Mississippi; and Crittenden,
Mississippi, PointsetCross St. FrancisandLee Counties in Arkansa3.he area captures
approximatelyeightadditional sources ithe ShelbyCountyarea, but no sourcas Mississippi

or Arkansas.

The Stateutilized the Q/D method tadeterminewvhich nearby sources should be included in the
modelirg analysidor Allen FossilPlant, including 1) sources locatedithin 10 km of theAFP
thatemited morethan100 tpy; or2) sources located betweenkifi and 50 km within the AFP
and have a Q/D (annual emissionsanstistance in km) greater than.Zased on this
assessment, two of the eight sources captured within the area of atalgsisSteel Mempki
facility and the CargillCorn Milling facility were found to meet thfétat®® s ¢ .rThetNacori a
Steel facility,located approximately 3 ksputhwest of théllen Fossil plant emitted 175 tpy of
SO in 2014 according to the NEihd was included in theadeling analysis foAFP.

21 The State performed an analysis of emissions data and spatial proximity for all nearby sources to determine which
sources to include in the modelifigr the Allen Fossil PlantAll other SQ emitters within 10 km, with emissions of
100tpy or more (based on information from the 2014 emission inventory provided by the Tennessee Department of
Environmental Conservatiorr @DEC and the Memphis Shelby County Health Department or MSCHD) and

sources located 10 km to 50 km with a Q/D (annual emission in tons/distance in km) greater than 20, were
considered for the mating and are shown in Figure@EPAG6s fAScreening Threshol do
Memo, 1985.)
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TheCargill Corn Milling is subject to the DRRs located approximately 1.6 km northeast of the
Allen Fossil Plantputthe state dighot includethis sourcen the modeling for the Allen Fossil
Plant because the sourbad undegone plant modifications that significantly reducec SO
emissionsTennesseehose tdimit Cargillés SO; emissiongo below 2,000 tpypased ora
combination obperationakhudowns,unit modifications and restricting remaining emission
units to only bun natural gasin 2015, Cargillconducted a series of modifications including 1)
conveting its stoker and pulverized ceéited boilers to natural gamits (units 8001 and
8301)22 2) limiting thesetwo units to burn only natural gaand (3) permanentlghuting down
the corn milling operations lich resulted in the removal ah additionaR55 tons of allowable
SO emissions from the facilitythese modificationbecame enforceable and effective when

i ncor por at e TitleV pernmitma@ificatigniissutel Blavember 1, 2016% These
combinedmodifications resulted in a facility wideO; PTE of 0.70 tpy.

All other nearby sources that were matludedin the modeling analysis, were accounted for in
the background concentratioas discussed in Seati 4.3.2.8Given that all other sources in the
10 kmareaemittedlessthan DOtpy according to the 2014 NEBhd sources between 10 km and
50 km of the facilityhad a QD of less tharR0, the EPA believes that these sources will not
cause ocontribute 0 a violation of the 2010-thour SQ NAAQS, and any possible impaase
captureal in the background concentrations of SO

For the grid receptor spacing for the acdaanalysis chosen by ti&tate here are the details for
the actual modeling area of dyss:

A Cartesian grid that extended 10 km in each direction and was centered at the Allen Fossil Plant
facility was used. The 10 kadlistancewvas chosen because it captured the nearby sources that

were included in the modeling analysis and that couldeawconcentration gradient variation

near the siteas well as captured the predicted maximum from the Alfén Fossil Plant

As seenin Table8, the spacing for the receptors was adjusted based on the distance from the
facility, creating nestedrids within the 10 km limit. In addition, boundary receptors were placed
along the perimeter of the fenced area offtledity and these were spaced 50 m apénese
boundary receptors were placed along a permanent fence surrounding the property.

Table 8. Reeeptor Grid Size and Spacing forthe Shelby County Area

Receptor Spacing Grid Size Grid Origin
(m) (km) (km south and west of site)
50 Fenceline 0
100 6 X 6 3
250 10 x 10 5
500 20 x 20 10

22This conversion permanently ceased the burning of coal at the facility.
23 Cargill Title V Permit No004501TV, November 1, 2016.
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The receptor networ&ontaineds,060receptors, and the netwocovereda Southwestrn
portion of Shelby County, Tenness&gutreastern portions of CrittendgBountyin Arkansas;
anda smallNorthern portion of DeSoto Coynin Mississippi.

Figures9 and10, included in theStaté modeling reportshow theStatés chosen area of
analysis surrounding th&llen Fossil Plantas wellasthereceptor grid for the area of analysis.

Consistent with the Modeling TADhe Stateplacedreceptors for the purposes of this

designation efforin locations that would be congiged ambient air relative to each modeled
facility, 1incl udi nTheStatedideot extle receptots framsaieaspvineep e r t
it would not be feasible to place a monitor, even though the receptor grid area contains bodies of
water, and omd to apply a regular grid of receptors for the area. In accordance with Section 4.2
of the Modeling TAD, theStatealso included elevation data from the NED, using the AERMP
terrain processor of AERMOD. Ti&tatedid not place receptors in other locatidhat it

considered nadb be ambient air relative to each modeled facility. In particular, Tennessee did

not place receptors within the fence line of the Allen Fossil Plant fa@ldyndary receptors

were placed along the perimeter of the fenced ar&@edhcility. These boundary receptors
correspond to a permanent fence surrounding the property. Areas within this fenced area are not
considered ambient air and the EPA concurs with this determination.
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Figure 9. Area of Analysis for the Shelby County Area. Source Allen Fossil Plant ZHour

SO2 NAAQS Desigration Modeling Report prepared for TennessegOctober 2016
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Figure 10. ReceptorGrid for the Shelby County Area Source:Allen Fossil Plant EHour
SO2 NAAQS Designdion Modeling Report prepared for TennesseeQctober 2016
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Based on the information pr otveERAagreesviththd@ ennesse

area excluded from the modeling because it does not represent ambient air for the purposes of

SO modeling, and agrees that ttped selected by th8tateis adequate. Therefortne EPA
believes that Tennesseebds receptor grid is ap
considering thémpact of SQ from the facility and modeled nearby sources.

4.3.2.4. Modeling Parameter: SourCharacterization

Section 6 of the Modeling TAD offers recommendations on source characterization including
source types, use of accurate stack parameters, inclusion of bdilsiegsions for building
downwash (if warranted), and the use of actual staigtsewith actual emissions or following
GEP policy with allowable emissions.

39



As described in section 4.3.1, Tennessee utilized one additional source in their modeling for the
Allen Fossil Plant facility areaccording to the Allen Fossil Plant modelingport, all other

SO emitters within 10 km, with emissions of 100 tpy or more (based on information from the
2014 emission inventory provided by the Tennessee Department of Environmental Conservation
or TDEC and the Memphis Shelby County Health DepartoeMSCHD) and sources located

10 km to 50 km with a Q/D (annual emission in tons/distance in km) greater than 20, were
considered for the modelinghese sources included only one facility within 10 km, the Nucor
Steel Memphis facility, and had no sowaethin 50 kmthat exceeded to 20 Q/d threshold

The Statecharacterized tls®sources within the area of analysis in accordance with the best

practices outlined in the Modeling TAD. Specifically, Biateused actual stack heights in

conjunction with atual emissionsThe Statealsoadequately h ar act er i ghaidlingg he s ou
layout and location, as well as the stack parameters, e.g., exit temperature, exit velocity, location,

and diameter. Where appropriate, the AERMOD compdBBIPPPRMwas used tassist in

addressing building downwash.

TheEPA agreeshat Tennessee has appropriately characterized the area surrounding the Allen
Fossil Plant. Given the criteria for selecting nearby sources, we believe that the decision to only
include one additicad source, the Nucor Steel Memphis facility, in the modeling analysis was
correct. Also, thé&tatehas appropriately used the actual emissions and stack heights for both
facilities and correctly accounted fouilding downwaslhor TVA Allen usingBPIPPPRMfor
AERMOD.

4.3.2.5. Modeling Parameter: Emissions

The EPA6s Modeling TAD notes that for the pur
use in designations, the recommended approach is to use the most recent 3 years of actual
emissions data and concurteneteorological data. However, the TAD also indicates that it

would be acceptable to use allowable emissions in the form of the most recently permitted

(referred to as PTE or allowable) emissions rateighf@derallyenforceable andffective

The EPAbelieves that CEMS data provide acceptable historical emissions information, when

they areavailable These data are available for many electric generating units. In the absence of
CEMS data, the EPAG6s Modeling TAD wlywtyihgy enco
emi ssions keyword HOUREMI S, or through the wus
keyword EMISFACT. When choosing one of these methods, thereEeomends using

detailed throughput, operating schedules, and emissions information frompéeted

source(s).

In certain instances, statasd other interested partiegy find that it is more advantageous or
simpler to use PTE rates as part of their modeling femsexample, where a facility that has
recently adopted a new federally er@able emissions limit or implemented other federally
enforceable mechanisms and control technologies to limie8Wssions to a level that indicates
compliance with the NAAQS, the state may choose to model PTE Taise new limits or
conditions may b used in thapplication of AERMODior the purposes of modeling for
designations, even if the source has not been subject to these limits for the entirety of the most
recent 3 calendar yeais these cases, the Modeling TAD notes thatate should bébke to
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find thenecessary emissions informatiom tesignationselated modeling ithe existing S@

emissions inventories used for permitting or SIP planning demonstrdtiche event that these
shortterm emissions are not readily available, they imagalculated using the methodology in
CFR Part

Table81 of Appendi x W to 40

51

titled,

As previously noted, th8tateincludedAllen Fossil Planandoneother emitter of S@within 50
kmin the area of analysis. Ti&tatehas chosen to model gefacilities usingactual emissions.
The facilities in theStatd s  mo dnalysis angd their associated annual actualeé®d@ssions

betweer2012 and 2014re summarized below.

For the Allen Fossil Plargnd theNucor SteeMemphis facility the Stateprovidedannual actual
SO, emissions betwee?012 and 2014This information is summarized Table9. A

description of how th&tateobtained hourly emission rates is given below this table.

Table 9. Actual SO, Emissions Betveen 2021 2014 from Facilities in the Shelby County

Area

SOz Emissions {py)
Facility Name 2012 2013 2014
Allen Fossil Plant 9,651 | 10,026 9,781
Nucor Steel Memphis 201 201 201
Total Emissions fromAll ModeledFacilitiesin the
St atebds Aisea of Anal yg§ 9838 | 10,20 9,956

For the Allen Fossil Plant, actual hourly emissions datsobtained from the CEMf®r the

three coafired boilersand fromtheE P A0 s @AMIACT17-20) of the twenty

continuously operating turbineBhe other 16 continuouysbperated turbines are not subject to

the Continuous Monitoring requirement in 40 CFR Part 75 amalrsssions wre conservatively
high basedn oil-fired operationgt maximum heainput capacity They used the worst case

emission rates for every hourtbie threeyear period This is conservative because the turbines

can fire either natural gas or oil and it was assumed that they were firing oil which has higher
SO emissions than firing natural gashe facility alsoincludestwo blackstart diesel eriges

and one natural gdsed auxiliary boiler but theseereexcluded from the modeling in
accordance with Sectionbof the Modeling TAD, which statésh a t

you

scenarios that are continuous enough or frequent enough to contigimifieantly to the annual
distribution of maximum daily-h our concent r at-stotdissel engifiek e t
operated less than 2 percent of the year and the natutileghauxiliary boiler is only allowed

to operate up to 23 percent of the yaad produceminimal amount®f SCp.
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In the case of the Nucor Steel Memphis facilibhe Stateused actual emission data for the same
time period of 2012 to 2014 but only provided 2014 annual emissions in their final modeling
report. The report doepacify that the data was obtahfrom emissions inventories provided

by TDEC and MSCHD. Sincgtate and local agenciase required toeport emissionto the
EPAIin accordance with thresholds set in &eRR located at Subpart A to 40 CFR Part @k
were able to verify this data usinigeE P A BIS.

Given the data provided by ti&tateand their explanation of omitted emissitime EPA agrees

that the emission data used for modeling was appropc@teportsviththeEP A6 s Model i ng
TAD, and is represeative of actual emission and possible impact to the attainment of the 2010

SO NAAQS in the area. For the modeling assessment of the SGelloyty area th&tateused

20122014 data even when 2015 data was availabllee EPA believes that this was a
aceptableapproach since the 2015 and 2016 preliminary data for the Allen Fossil Plant show

that emissioacontinue to be lower inthose used in the modeling. This shows that the impact

from the Allen Fossil Planttilizing 2015 or 2016 emissions woulkely be lower than what

was modeled
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4.3.2.6. Modeling Parameter: Meteorology and Surface Characteristics

As noted in the Modeling TAD, the most recent 3 years of meteorological data (concurrent with
the most recent 3 years of emissions data) should be usedgnaliess efforts. The selection

of data should be based on spatial and climatological (temporal) representativeness. The
representativeness of the data is determined based on: 1) the proximity of the meteorological
monitoring site to the area under comsation, 2) the complexity of terrain, 3) the exposure of

the meteorological site, and 4) the period of time during which data are collected. Sources of
meteorological data include NWS stations,-specific or onsite data, and other sources such as
universities, FAA, and military stations.

For the area of analysis for tBfelby Countyarea, theStateselected the surface meteorotag
data for the same time period of 2012 to 2Gd4n the NWS station ithe MEM in Memphis,
TN. The station i¢ocated aB5.0564N, 89.9865W, approximately 16 kneastof the Allen
Fossil Plant facilityFor upper air observatiodata, theStateused the North Lite Rock airport
(LZK) stationin Little Rock, ArkansasThe station is located a#.73 N, 92.34 W
approximatey 194 km from the Allen Fossil Plant facility

The Stateused AERSURFACE versial3016using data fronthe MEM NWS statiorno

estimatethe surface characteristitabedo, Bowa ratio, and surface roughness of the area

of analysis. Albedo is the ftéion of solar energy reflected from the earth back into space, the

Bowen ratio is the method generally used to calculate heat lost or heat gained in a substance, and
the surface roughness is sometimes referred t
values for 1Z&patid sectors out to 1 km atseasonal temporal resolution for dry, wetaverage

conditions as appropriatdoy comparing precipitation for the period of data to be processed to

the3By ear <cl i mat ol ogi c al ditiors d greciditatiorsisin tleewgpér B0gh A we t «
percentile, Adryo conditions i f precipitation
conditions if precipitation is in the middle 40th percentile

The Statemodeled two set of meteorology in ordegt themost representativesults
possible. One set was modeled using onsite surface characteristics of the facility and another set
was modeled using the surface characteristics of the MEM NWS station mentioned above.

In the figure belowgenerated bthe EPA thelocation ofthe MEMand LZKNWS statioms in
reference to the Allen Fossil Plaareshown.
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Figure 11. Area of Analysis and the NWS station irthe Shelby CountyArea
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TheEPA generated wind rose pl ogranusngitake A WRPLOTS
submitted preprocessed AERME$urfacemeteorologydata for theMEM NWS site.In Figure

12, the frequency and magnitude of wind speed and direction are defined in terms of from where
the wind is blaving. The wind is predominantly blowinigom the south and southwest of the

NWS station, with an average wind speed of 3.75 Te.wind patterns are from the south for

just over 5 percent and from the southwest for over 20 percent of the time.
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Figure 12. Memphis International A irport NWS Cumulative Annual Wind Rose for Years
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Meteorological data from the above surface and upp®\&i® stations were used in generating

AERMOD-ready files with the AERMET processor. The output meteorological data created by

the AERMET processor is suitable for being applied with AERMOD input files for AERMOD

modeling runs. Th&tatefollowed the methodology and settings presentddl (A 6 s

2004

guide for AERMOD Meteorological Preprocessor (AERMET) and the 2015 addendum to the
guide in the processing of the raw meteorological data into an AERM&dy format, and used
AERSURFACE to best represent surface characteristics.
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Hourly surface meteorological data records are read by AERMET, and include all the necessary
elements for datprocessing. However, wind data taken at hourly intervals may not always
portray wind conditions for the entire hour, which can be variable in naforegly wind data
may also be overly prone to indicate calm conditions, which are not modeled by AERMOD.
order to better represent actual woahditions at the meteorological tower, wind data-of 1
minute duration was provided fromiEM NWS station, but in a different formatted file to be
processed by a separate preprocessor, AERMINUTE. Theseel@subseqgently integrated
into the AERMET processing to produce final hourly wind records of AERM&xaly
meteorological data thaetter estimatactual hourly average conditions ahdt are less prone
to overreport calm wind conditions. This allows AERMOD fopdy more hours of meteorology
to modeled inputs, and therefore prodaceorecomplete set ofoncentratiorestimatesSince
the 20122014 data was flagged by AERMINUTE as rmalm, theStatedid not set a minimum
wind speed threshold in AERMET.

The EPA agreewith the meteorological data that tBeateused for the modeling of the Shelby
County arean regards to the Allen Fossil Plant facility. The information used does capture the
correctimpact from SQ@emission from the facility and nearby sourcBse Stateused
appropriatesite specificdata from a nearby NWS monitor when possible and used another valid
NWS monitor for upper air data. From the information provided, and the wind rose created by
theEPA, we can expect that the biggest imgemh thefacility emissionswill be seen to the
northof t hesldcaieni | i t yo

4.3.2.7. Modeling Parameter: Geography, Topography (Mountain Ranges or Other Air
Basin Boundaries) and Terrain

The terrain in the area of analysis is best describgérdy rolling The facility does have

Statepark to the southeast of its location, which has some elevation changes but the rest of the
surround area is considered flat or slightly inclining towards sea Bwvelfacility is also bound

by two bodies of water, with the Missippi river to the west and by lake McKellar to the north.
To account for these terrain changes, the AERMAP terrain program within AERMOD was used
to specify terrain elevatiorfsr all the receptors. The source of the elevation data incorporated
into the model is from th& SGS NED.

The Stat® 8nal modeling report does not offer any information ontdreainof the area, but

based on a review of the topography of the area surrounding the Allen Fosdh@®ERA

believes that the area ha® compla terrain.The EPA agreesviththeStatd s use of t he LU
NED database and AERMAP terrain processor (version 11103) for AERMOD to account for the

slight changes in elevation of the ateabtain a more accurate modeling result.
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4.3.2.8. Modeling Parameter: Beground Concentrations of SO
The Modeling TAD offers two mechanisms for characterizing background concentrations of
SO2 that are ultimately added to the model

monitored design value, or 2) atemporalyvy i ng dAti er 20 approach,

percentile monitored concentrations by hour of day and season or month. For this area of
analysis, thé&Statee | ect ed t o u <k Daa wastobtanddr thedbsanaepimerperiad
of 2012to 2014from theShelby Farms NCore monitoring sitecated in Shelby Farms, TN,
approximately 17 miles northeast of the Allen Fossil Plidotwind directions were excludéal
remove impacts of the Allen Fossil Plant on the monifdie monitoiis located in an areadh
is impacted by other sources that wexelicitly included in the modeling analysis, whicbuld
lead to gossibleii d o u b | iegd ¢ 0 4 nt Hrem themqueed sourcedn addition, the
monitor is located within 30 km of many of the sources exdudem explicit modelings
discussed in Section 4.3.2.3 of this T&m should account for the impact of those sourtes.
single value of the background concentration for this area of analysis wawided by the
Stateto be 24.4& g P, equivalent b 9.3 ppb when expressedarsignificant figures’® and that
value was incorporated into the final AERMOD results.

The NCore monitor should also account for the impacts of the nearby Cargill facility which was
excluded from the modeling becauddhe sa r c enforseable reductions in S@missions.
Notably, the background monitoring daecounts for impactduringthe 20122014 timeperiod
which was prior to th&0O, emissions reductions at the Cargill facility. Thereftine

background concentratiorpreserghigherSO; emissions from Cargithan the facility is

currently emittinglbased on reduced SO2 emission modificatidrigjure 13 below, provided by
the State, shows the distance of the Shelby Farms monitor from the Cargill facility andsreclud
Wind Rose to show the wind patterns near the facility.

24The SQNAAQS level is expressed in ppb but AERMOD ggwesults im g £. he conversiorfactor for SQ (at
the standard conditions applied in the ambient ®@@rence method) is 1ppb = approximately 2.619 £. m
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Figure 13. Location of NCore Site and CargillCorn Milling with Windrose for NWS
Memphis. Source: Allen Fossil Plant 2Hour SO2 NAAQS Designdion Modeling Report
prepared for TennesseeQctober 2016

The EPA agreeshat the use of th8helby Farm&Core monitor for background concentrations
is appropriatdecause it is near the Allen Fossil RJdaherefore it captures the impact frath
nearby sourcethat were not included in the modeliagsessmenbDue to the location of the
monitor and the fact that ttf®tatedid not make adjustments the monitoring datahe
background concentratidikely conservativelyi d o u b | e ingacts framehe facilities
explicitly included in the modeling.astly, the monitang data is appropriate because it meets
the data completeness requirements for the time period being analyzed of 2012 to 2014.

4.3.2.9. Summary of Modeling Inputs and Results
The AERMOD modeling input parameters for thieelby Countyarea of aalysis are
summarized below in TablED.
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